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DPRQJ WKH SRSXODWLRQ 7KH VHFRQG PHWKRGRORJ\ EDVHG RQ WKH SURSRVDO E\
:DGGDPV3ULFH DQG +DQFRFN  PHDVXUHV FKDQJHV LQ KRXVHKROG H[SHQGLWXUHV
DVVRFLDWHGZLWKFKDQJHVLQVWUXFWXUHDQGSULFHVOHYHOV)LQDOO\GHPDQGHTXDWLRQVDUH









LQ WKH FDVH RI HOHFWULFLW\ DQG ZDWHU )XUWKHUPRUH HYHQ WKRXJK ZDWHU FRYHUDJH KDV
LQFUHDVHGFRQVLGHUDEO\WKHTXDOLW\LVSRRUDQGWKHVHUYLFHHUUDWLF7KHHOHFWULFLW\VHFWRU
RQ WKH RWKHU KDQG KDV VKRZQ PDMRU LPSURYHPHQWV EXW WKH SRVLWLYH HIIHFWV RI
SULYDWL]DWLRQDUH\HWWRUHDFKWKHLPSRUWDQWXUEDQUHJLRQVRI3HUX7KLVIDFWRUFRXOG
H[SODLQZK\FRQVXPHUVRQDYHUDJHDUHQRWH[SHULHQFLQJDQLQFUHDVHLQWKHLUZHOIDUH,Q
FRQWUDVW WHOHSKRQ\ LV WKH VHFWRU ZLWK VXEVWDQWLDO DGYDQFHPHQW VLQFH WKH WUDQVIHU WR
SULYDWHRZQHUVKLS%RWKLQWHUPVRIVXSSO\DQGGHPDQGWKHRXWFRPHVKRZVSRVLWLYH
UHVXOWV LQFOXGLQJ WHFKQRORJLFDO GHYHORSPHQW +RZHYHU D VLJQLILFDQW UHGXFWLRQ LQ
KRXVHKROGFRQVXPHUVXUSOXVKDVRFFXUUHGVLQFH














SURFHVV FRPSULVLQJ D YDVW SURJUDPPH RI SULYDWL]LQJ VWDWHRZQHG HQWHUSULVHV ZKLFK
LQFOXGHGWKHPDLQXWLOLWLHVRIHOHFWULFLW\WHOHSKRQHDQGWRDOHVVHUH[WHQWZDWHU












WR FUHDWH 7HOHIyQLFD GHO 3HU~ 6 $ 7G3 7G3 ZDV JUDQWHG D QDWLRQDO PRQRSRO\
LQLWLDOO\IRUDILYH\HDUSHULRGIRUWKHSURYLVLRQRIOLQHVORFDOFDOOVORQJGLVWDQFH
/'1DQGLQWHUQDWLRQDOORQJGLVWDQFHVHUYLFHV/',6LPXOWDQHRXVO\WKHJRYHUQPHQW






VLJQLILFDQW LQYHVWPHQW FRPPLWPHQW RI WKH SULYDWL]HG JHQHUDWLRQ FRPSDQLHV ZDV WR
LQFUHDVHWKHLUWRWDOFDSDFLW\WR0:7KHJRYHUQPHQWDOVRFUHDWHGWZRUHJXODWRU\
ERGLHV LQ WKLV VHFWRU WKH 6XSHUYLVRU\ $JHQF\ IRU 3ULYDWH ,QYHVWPHQW LQ (QHUJ\
26,1(5*DQGWKH&RPPLVVLRQRI(QHUJ\7DULIIV&7(7KHSURFHVVLQWKLVVHFWRU


































WR QRWH WKDW 3HUXYLDQV ZHUH VHYHUHO\ UHVWULFWHG LQ WHUPV RI DFFHVV WR XWLOLWLHV 7KH
HOHFWULILFDWLRQFRHIILFLHQWLQWKHHDUO\VZDVEHORZSHUFHQWDQGWKHUHZHUHRQO\









SULYDWL]DWLRQ DQG UHIRUP RI WKH XWLOLW\ VHFWRUV WHOHFRPPXQLFDWLRQV HOHFWULFLW\ DQG
ZDWHUDQGVDQLWDWLRQRQ3HUXYLDQXUEDQKRXVHKROGV7KHKRXVHKROGOHYHOFRPSHQVDWRU\
YDULDWLRQDVVRFLDWHGZLWKWKHVHSULFHFKDQJHVLVDOVRFRPSXWHG7KHPDLQREMHFWLYHLV





DW WKH WLPH RI UHIRUPV 7KHVH FDQ EH EURDGO\ FODVVLILHG DV RUJDQL]DWLRQDO DQG
WHFKQRORJLFDO HOHPHQWV 7KH IRUPHU LQFOXGH WKH PHDVXUHV XVHG WR DGRSW UHIRUP
SULYDWL]DWLRQ OLPLWHG FRPSHWLWLRQ UHJXODWLRQ SUHYDOHQFH RI VWDWH RZQHUVKLS HWF $
WHFKQRORJLFDOHOHPHQWLVIRULQVWDQFHWKHH[LVWHQFHRIDQ\VXEVWLWXWHRIWKHWUDGLWLRQDO










XQHTXDO FRPSDUHG WR WKH FXUUHQW LQFRPH GLVWULEXWLRQ LQ 3HUX DQG WR PHDVXUH WKH
GLVWDQFH IURP D SHUIHFWO\ HJDOLWDULDQ GLVWULEXWLRQ UHSUHVHQWHG E\ WKH OLQH :H
SHUIRUPWKHH[HUFLVHZLWKGDWDIRUGLIIHUHQW\HDUVWRFRPSDUHWKHGLVWULEXWLRQRIEHQHILWV
RIRQHVHUYLFHDWGLIIHUHQWSRLQWVLQWLPH




SURFHGXUH HQDEOHV XV WR LVRODWH WKH HIIHFW RI SULFH IOXFWXDWLRQV IURP FKDQJHV LQ
FRQVXPSWLRQSDWWHUQV)RUPDOO\WKLVLVJLYHQE\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DQG (PSUHVD 1DFLRQDO GH 7HOHFRPXQLFDFLRQHV (17(/²KDG FRYHUHG WKH
WHOHFRPPXQLFDWLRQVVHFWRU&37SURYLGHGORFDOWHOHSKRQ\VHUYLFHLQ0HWURSROLWDQ/LPD
ZKLOH(17(/VHUYHGWKHUHVWRIWKHFRXQWU\DOVRSURYLGLQJQDWLRQDODQGLQWHUQDWLRQDO
ORQJ GLVWDQFH VHUYLFHV 7KLV VWUXFWXUH KDG SUHYDLOHG VLQFH WKH V ZKHQ WKH
JRYHUQPHQWHQDFWHGWKH7HOHFRPPXQLFDWLRQV/DZ%HOLHYLQJWKHWHOHFRPPXQLFDWLRQV
VHFWRUWREHVWUDWHJLFWKHJRYHUQPHQWEORFNHGSDUWLFLSDWLRQE\GRPHVWLFDQGIRUHLJQ


























)XMLPRUL LQFOXGHG SULYDWL]DWLRQ RI WKH FRPSDQLHV LQ ZKLFK WKH VWDWH KDG D
FRQVLGHUDEOHVKDUH&RQVHTXHQWO\EHWZHHQ1RYHPEHUDQG)HEUXDU\WKH




FUHDWHG VSHFLDO SULYDWL]DWLRQ FRPPLWWHHV &(35,V WR SURPRWH DQG IDFLOLWDWH WKH
SURFHVV
7R SURFHHG ZLWK SULYDWL]DWLRQ WKH )XMLPRUL JRYHUQPHQW FUHDWHG WKH
WHOHFRPPXQLFDWLRQV&(35,WRFDOOIRULQWHUQDWLRQDOELGVDQGWRVHW D EDVHSULFH
7KUHHUHVSRQGHGDQGWKH ZLQQLQJ ELGKHDGHGE\ 7HOHIyQLFD GH (VSDxD RIIHUHG
86ELOOLRQIRUDSHUFHQWVKDUHLQ&37DQG(17(/7KLVZDVDOPRVWIRXU
WLPHVWKHEDVHSULFHRI86PLOOLRQ2IWKHUHPDLQLQJSHUFHQWRIVKDUHV






ILYH\HDU SHULRG RI OLPLWHG FRPSHWLWLRQ GXULQJ ZKLFK QHZ FRPSHWLWRUV FRXOG QRW
SURYLGHEDVLFWHOHSKRQ\VHUYLFHV'XULQJWKDWSHULRGWDULIIV ZHUHWR FRQYHUJH WR
WKHLUORQJWHUPPDUJLQDOFRVWV7KHUHPDLQLQJWHOHFRPPXQLFDWLRQVVHUYLFHVVXFKDV
YDOXHDGGHG VHUYLFHV PRELOH WHOHSKRQ\ GDWD WUDQVPLVVLRQ HPDLO DQG FDEOH
WHOHYLVLRQ ZHUH RSHQ WR IUHH FRPSHWLWLRQ 7KRXJK WKLV QDWXUDO PRQRSRO\ WKH









LQ 7HOHFRPPXQLFDWLRQV 2VLSWHO E\ LWV 6SDQLVK DFURQ\P WR UHSODFH WKH
7HOHFRPPXQLFDWLRQV 5HJXODWRU\ &RPPLVVLRQ DQG WR UHJXODWH DQG RYHUVHH WKH
GHYHORSPHQWRIWKHWHOHFRPPXQLFDWLRQVPDUNHW7KHQHZWHOHFRPPXQLFDWLRQVODZ






(in millions of US$)
Consortia Base price Bid Price per line
Telefónica de España, Graña y Montero, Backus,
and Banco Wiese 546 2,002 0.00877
Southwestern Bell, Korea Telecommunications,
Daewo Telecommunications, Condumex-Carso, and
Banco de Credito
546 857 0.00375
GTE, Compañía Portuguesa and Empresa Brasileira
de Telecomunicaciones. 546 803 0.00351
Source: Telecommunications CEPRI obtained from Torero et al. (2000).
Table 2
Plans for expansion and modernization in the telecommunications sector
(thousands of lines)
1994 1995 1996 1997 1998
Metropolitan Lima
Additional lines installed 65 84 105 126 126
Lines replaced 15 20 30 30 30
Public telephones 1.4 1.4 1.4 1.4 1.4
Rest of Peru
Additional lines installed 39 56 111 133.3 133.3
Lines replaced 5 10 20 20 20
Public telephones 0.7 2.1 3 3.1 3.1
Source: Osiptel, CPT and Entel Perú concession contract, obtained from Torero et al. (2000).
Table 3
Maximum re-balancing rates in the telecommunications sector
(in 1994 Peruvian soles)
Services 1994 1995 1996 1997 1998
Basic residential rate 10.97 14.06 18.64 25.29 31.93
Basic commercial rate 21.80 25.99 29.43 30.52 31.93
Local call (3 min.) 0.144 0.140 0.135 0.128 0.120
Domestic long distance (1 min.) 0.575 0.519 0.458 0.416 0.371
International long distance (1 min.) 3.532 3.205 2.834 2.398 2.035
Residential installation charge 924.00 798.00 672.00 546.00 420.00
Commercial installation charge 1848.00 1428.00 1092.00 756.00 420.00




IRXU LQGLFDWRUV FRYHUDJH VHUYLFH TXDOLW\ WDULIIV DQG VWUXFWXUH RI WKH FRPSDQ\¶V
HDUQLQJVDQGLWVHFRQRPLFHIILFLHQF\DQGUHVXOWV
L&RYHUDJH























































Source: Torero et al. (2000).
LL6HUYLFHTXDOLW\
7KHTXDOLW\RIVHUYLFHVSURYLGHGE\WKHVWDWHRZQHGHQWHUSULVHV&37DQG(17(/ZDV








 Service quality indicators in the telecommunications sector
1994 1995 1996 1997 1998
Local calls completed, % n/a 96 96 99 99
National long distance calls completed, % n/a 57 51 53 54
International long distance calls completed, % n/a 88 90 99 99
Digitization of the network, % 53 77 85 88 90
Source: Osiptel, obtained from Torero et al. (2000).
LLL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The evolution of the index of the basic local rates














































Source: Obtained from Torero et al. (2000).
Table 5
The evolution of telephony rates
Nominal Real
Date IPC Rent Local LDN LDI Rent Local LDN LDI
1993 0.820 5.000 0.170 0.484 4.860 6.099 0.207 0.590 5.928
1994 0.946 11.990 0.180 0.628 3.860 12.676 0.190 0.664 4.081
1995 1.000 14.166 0.185 0.269 3.871 14.166 0.185 0.629 3.871
1996 1.166 25.150 0.207 0.618 3.824 21.568 0.178 0.530 3.279
1997 1.241 36.670 0.213 0.603 3.477 29.538 0.172 0.486 2.801
1998 1.316 43.220 0.234 0.444 3.360 32.841 0.178 0.337 2.553
Note: 1995 average; otherwise end of period.
LDN = national long distance calls; LDI = international long distance calls.
WR LPSURYH VHUYLFH TXDOLW\ 3ROLWLFDO UDWKHU WKDQ WHFKQLFDO FULWHULD JXLGHG WKH
DGPLQLVWUDWLRQRIWDULIIVJHQHUDWLQJDGLVWRUWLRQLQWKHWDULIIVWUXFWXUHZKLFKIDLOHGWR
























Composition of Telefónica del Perú’s operating income (in %)
    Service 1994 1995 1996 1997 1998
1. Local telephony 35.50 44.19 41.91 37.80 38.00
2. International long distance 30.50 22.71 19.05 16.20 13.20
3. National long distance calls 17.40 12.61 11.83 10.40 9.10
4. Public telephony 5.10 10.45 9.95 9.50 11.30
5. Mobile telephony (cellular phones) 4.00 4.32 10.10 16.70 16.50
6. Cable TV 5.10 0.39 1.12 3.10 4.50
7. Business communications 2.20 3.83 4.32 4.00 4.70
8. Telephone directory 0.20 1.50 1.72 2.30 2.80
Total operating income 100.00 100.00 100.00 100.00 100.00
Source: Annual Reports of Telefónica del Perú.
Table 7
 Performance indicators for Telefónica del Perú
1994 1995 1996 1997 1998
Lines installed per employee 98 155 281 329 355
Lines in service per employee 87 132 228 282 275
Lines in service per 100 inhabitants 3.4 4.7 5.9 6.7 6.3
Waiting time (months) 33 5 2 2 1.5
Net profits (in millions of US$) 35.5 305.1 348.3 400.5 213
Net profits/earnings, % 5.0 29.4 28.8 24.9 16.9
Net profits/equity, % 2.9 21.1 28.8 24.9 15.7
Source: Annual Reports of Telefónica del Perú.
(QGRIWKHSHULRGRIOLPLWHGFRPSHWLWLRQ









WRQHZRSHUDWRUVIRUWKHSURYLVLRQRIORFDO QDWLRQDO DQG LQWHUQDWLRQDO ORQJ GLVWDQFH
WHOHSKRQ\VHUYLFHV1HZHQWUDQWVFRXOGDOVRXVH7HOHIyQLFD¶VLQIUDVWUXFWXUHE\SD\LQJDQ







%HIRUH SULYDWL]DWLRQ DQG WKH HQDFWPHQW RI WKH (OHFWULF &RQFHVVLRQV /DZ LQ 
SURYLVLRQRIHOHFWULFVHUYLFHVZDVLQJRYHUQPHQWFRQWUROWKURXJK(OHFWUR3HUXWKHVWDWH
RZQHG HQWHUSULVH DQG VHYHUDO GLVWULEXWLRQ FRPSDQLHV LQFOXGLQJ (OHFWUR/LPD
(OHFWUR3HUX VXSHUYLVHG DQG FRRUGLQDWHG WKH UHJLRQDO HOHFWULF FRPSDQLHV ZKLOH WKH
*HQHUDO'LUHFWLRQRI(OHFWULFLW\DWWKH0LQLVWHURI(QHUJ\DQG0LQHVZDVUHVSRQVLEOH






VWDWH WKH UHPDLQLQJ  SHU FHQW ZDV SURYLGHG E\ SULYDWH VHOISURGXFLQJ FRPSDQLHV
XVLQJJHQHUDWRUV
,Q  WKH HOHFWULF VXSSO\ GHILFLW LQ WKH FRXQWU\ UHDFKHG  SHU FHQW RI SRWHQWLDO
GHPDQG7HUURULVWDWWDFNVKDGGHVWUR\HGDVL]HDEOHSDUWRIWKHHOHFWULFLQIUDVWUXFWXUHDQG
SRRU PDLQWHQDQFH RI WKH UHPDLQLQJ LQIUDVWUXFWXUH UHVXOWHG LQ FRQWLQXRXV FXWV LQ
HOHFWULFLW\DQGVHYHUHUDWLRQLQJ)XUWKHUPRUHWKHGLVWULEXWLRQV\VWHP¶VORVHVLQFUHDVHG
UHDFKLQJDQDYHUDJHRISHUFHQWLQ
(OHFWULF WDULIIV VHW DFFRUGLQJ WR SROLWLFDO FULWHULD ZHUH EHORZ RSHUDWLRQ FRVWV DQG
JHQHUDWHGKXJHORVVHV,QWKHHOHFWULFWDULIIFRYHUHGRQO\SHUFHQWRIDYHUDJH
RSHUDWLQJ FRVWV VHH 7DEOH  &RPSDQLHV ODFNHG UHVRXUFHV WR LQFUHDVH JHQHUDWLRQ
FDSDFLW\WRH[SDQGWKHHOHFWULFIURQWLHURUWRLPSURYHWKHTXDOLW\RIH[LVWLQJVHUYLFHV,Q
 FRPSDQLHV LQ WKH VHFWRU UHJLVWHUHG ORVVHV WRWDOOLQJ 86PLOOLRQ ZKLFK LV
DOPRVWWKUHHWLPHVWKHHDUQLQJVJHQHUDWHGE\WKHVDOHVRIHOHFWULFHQHUJ\'XULQJ





Investment in 1995 in US$ mm, annual averages
by period
656 222.2 89.3
Investment as % of GDP, annual averages
by period
1.74 0.57 0.21
Average addition of annual power in MW
ElectroPeru 88 45 71
Self-producers 8 1 19
Source: ElectroPeru.
Table 9
 Average price and average operational cost of electricity
(in US$/kWh)
Year Average price Average cost Price/cost relation, %
1989 0.0019 0.00483 0.0393
1990 0.00457 0.00619 0.0738
1991 0.00465 0.00508 0.0915
Source: CTE.
7KHSULYDWL]DWLRQSURFHVV
2QH RI WKH JRYHUQPHQW¶V PRVW LPSRUWDQW PHDVXUHV LQ WKH HOHFWULF VHFWRU ZDV WKH













†￿ 7KH GHPHUJHU RI DFWLYLWLHV UHODWHG WR WKH JHQHUDWLRQ WUDQVPLVVLRQ DQG
GLVWULEXWLRQ RI HOHFWULFLW\ 7KH UHIRUP RI WKH VWDWHRZQHG LQWHJUDWHG
PRQRSROLHV(OHFWUR/LPDDQG(OHFWUR3HUXIROORZHGWKLVSDWWHUQ








VDOH RI WKH JHQHUDWLRQ WUDQVPLVVLRQ DQG GLVWULEXWLRQ FRPSDQLHV (OHFWUR3HUX
(OHFWUR/LPDDQG(WHYHQVD
7KH YHUWLFDOO\ LQWHJUDWHG VWDWHRZQHG PRQRSRO\ (OHFWUR/LPD ZDV GLYLGHG LQWR ILYH




DQRWKHU YHUWLFDOO\ LQWHJUDWHG VWDWHPRQRSRO\ ZDV GLVDVVHPEOHG DQG VHYHUDO RI WKH
UHVXOWLQJ FRPSDQLHV KDYH DOVR EHHQ SULYDWL]HG )LQDOO\ IRXU UHJLRQDO GLVWULEXWLRQ
HOHFWULFFRPSDQLHVZHUHVLPLODUO\SULYDWL]HGVHH7DEOHIRUGHWDLOV
Table 10
 Indicators for privatized enterprises in the electric sector


























































12 July Edelnor Distribution Inversiones Distrillima 60.0 176.49 294.15
12 July Edelsur Distribution Ontario Quinta AW 60.0 212.10 253.50
1995
25 April Cahua Generation Sindicato Pesquero 60.0 41.80 69.67
17 Oct Edegel Generation Generadores Co. 60.0 524.40 100 874.00
12 Dec Etevensa(b Generation Consorcio Generalima 60.0 120.10 280 200.17
15 Dec EDE-Chancay Distribution Inversiones Distrilima 60.0 10.40 17.33
1996
25 June Egenor Generation Inversiones Dominion 60.0 228.20 100 380.33




Generation Consorcio Eléctrica Cabo
Blanco
60.0 59.67 80 99.45
1997
11 Feb Electro Sur
Medio(d
Distribution Consorcio HICA 98.20 51.28 (d 52.22
TOTAL 1381.76 560
Notes: (a The value of each firm at the time of privatization, determined according to a price paid for
100% sale of the stock of each enterprise.
(b For capitalization;
(c 40.33% of the stock for US$ 40 million by capitalization, and 19.67% for US$ 19.67 million
as payment to the government;










ZKLFK 86  PLOOLRQ ZHUH REWDLQHG IURP VWRFN VDOHV DQG 86  PLOOLRQ
WKURXJKWKHFDSLWDOL]DWLRQRI(WHYHQVDDQGWKH(OHFWULF&RPSDQ\RI3LXUD
,QYHVWPHQWVE\WKHSULYDWL]HGFRPSDQLHVWRWDOOLQJ86PLOOLRQKDYHPRUHWKDQ
GRXEOHG WKH LQLWLDO LQYHVWPHQW FRPPLWPHQW RI 86  PLOOLRQ 3ULYDWL]DWLRQ DOVR
LQFUHDVHGWKHSRZHUJHQHUDWLRQFDSDFLW\E\PRUHWKDQSHUFHQWLQILYH\HDUVWLOWLQJ
WKH EDODQFH IURP K\GUR WR WKHUPRHOHFWULF JHQHUDWLRQ 3HUX¶V KHDY\ UHOLDQFH RQ
K\GURHOHFWULF JHQHUDWLRQ PDNHV WKH FRXQWU\ HVSHFLDOO\ YXOQHUDEOH WR FOLPDWLF
FLUFXPVWDQFHV OLNH IORRGV DQG GURXJKWV $ PRUH EDODQFHG JHQHUDWLRQ SURILOH ZDV
QHHGHG DQG WKHUPRHOHFWULFDO JHQHUDWLRQ KDV EHHQ LQFUHDVHG RYHU  SHU FHQW VLQFH
WRPHHWWKLVGHPDQG
Table 11
 Efficiency improvements in the electric sector, 1994-99
1994 1999
Time to respond to queries/complaints, hours 27 1
Time to repair defects, days 7 1
Time to install meter, days 45 2
Source: Edelnor.
Figure 3
The evolution of the index of basic electric rates























































Note: Fixed monthly rates, particularly for energy and power, depend on the generation costs and on
the added value of the distribution. Thus, prices vary according to the location of the final
customer. For this reason, rates applicable in the Lima province were used because these
represent the greatest share of sales in Peru (67% of the sales of the distribution companies).
Source: CTE Statistical Yearbooks (1992-99).




DSSUR[LPDWHO\  FRPPXQLWLHV WR WKH QHWZRUN 6LPLODUO\ FXVWRPHU VHUYLFH KDV
LPSURYHG7RSURYLGHDPRUHFRPIRUWDEOHDQGSUDFWLFDOVHUYLFHGLVWULEXWLRQFRPSDQLHV
VWDUWHG FDOOOLQHV WR HDVH FXVWRPHU GRXEWV 'LVWULEXWLRQ FRPSDQLHV KDYH PDGH KXJH
LPSURYHPHQWVLQHIILFLHQF\ZKLFKFDQEHVHHQLQWKHUHGXFWLRQRIWLPHUHTXLUHGWR
REWDLQFHUWDLQVHUYLFHV7DEOH
,Q WKH SUHUHIRUP SHULRG UDWHV IRU ILQDO XVHUV YDULHG DFFRUGLQJ WR XVDJH LQGXVWULDO
FRPPHUFLDOUHVLGHQWLDOSXEOLFOLJKWHQLQJDQGJHQHUDODJULFXOWXUDODPRQJRWKHUV$IWHU
UHIRUP HQHUJ\ UDWHV ZHUH FRPELQHG ZLWK WDULII RSWLRQV DQG WKH RQO\ WDULII
GLIIHUHQWLDWLRQWKDWVWLOOH[LVWVLVWKHUHVLGHQWLDOUDWHRSWLRQ%77KHFRPPHUFLDOUDWHLV
FXUUHQWO\RSWLRQ07
$V )LJXUH  VKRZV WKH IL[HG UDWHV IRU ERWK 07 DQG %7 RSWLRQV UHPDLQ URXJKO\
FRQVWDQW GXULQJ  2Q WKH RWKHU KDQG WKH YDULDEOH UDWH IRU WKH %7 RSWLRQ
UHVLGHQWLDOVKRZVDGUDVWLFLQFUHDVHZKLOHWKHUDWHIRUWKH07RSWLRQFRPPHUFLDO
ZDVVOLJKWO\LQFUHDVHGEHFDXVHRIWKHQHHGWRHQVXUHVHFWRUYLDELOLW\
$V 7DEOH  VXPPDUL]HV VHFWRUDO JURZWK DQG WKH TXDOLW\ RI VHUYLFH VKRZ SRVLWLYH
UHVXOWV 7KH SHU FHQW LQFUHDVH LQ ODERXU SURGXFWLYLW\ DV ZHOO DV WKH  SHU FHQW
GHFUHDVHLQHQHUJ\ORVVHVGXULQJDUHQRWHZRUWK\
Table 12
Main indicators of the electric sector, 1994-98
1994 1998 % Change
Installed power (MW) 4,379.20 5,515.30 25.9
Electrification coefficient, %
National 58.5 70 19.7
Edelnor 76 100 31.6
Luz del Sur 76 100 31.6
Number of customers (in millions), national 2.31 3.05 32.0
Loss of energy in distribution systems at national level, % 20.6 12.4 -39.8
Per capita energy consumption (kWh) 404.4 566 40.0
Electric energy sales (GWh) 9,335 14,009 50.1
Productivity by employee
Edelnor 509 1,066 109.4
Luz del Sur 426 1,000 134.7
Source: Electricity Head Office; MEM, Statistical Yearbook 1998; Edelnor; Luz del Sur; CTE and











Street lighting in Latin America as of July 1999
City Bulbs per 100 customers
Lima Norte (Edelnor) 31






Average prices of electricity in Latin America as of September 1996
(in US$/kWh)
Country Residential Commercial Industrial
Uruguay 0.1532 0.1649 0.0873
Chile 0.1376 0.1144 0.0769
Brazil 0.1342 0.1159 0.0557
Cuba 0.1209 0.0766 0.0734
Panama 0.1208 0.1193 0.0998
Argentina 0.1074 0.1592 0.0773
Peru 0.0972 0.1002 0.0564
Bolivia 0.0706 0.1413 0.0789
Paraguay 0.0671 0.0704 0.0557
Colombia 0.0443 0.1065 0.0892
Mexico 0.0403 0.0998 0.0382
Ecuador 0.0245 0.0550 0.0542





6HQDSD PDNLQJ DOO GRPHVWLF SRWDEOH ZDWHU DQG VHZHUDJH FRPSDQLHV µVXEVLGLDU\
FRPSDQLHV¶ RU µRSHUDWLYH XQLWV¶ RI 6HQDSD 7KHVH FRPSDQLHV ZHUH WR IXQFWLRQ ZLWK







7KHQDWLRQDOVWUXFWXUHRIZDWHUDQGVHZHUDJHVHUYLFHV ZDVFHQWUDOL]HGXQWLO WKH ODWH





VWUXFWXUH ZKLOH RQ WKH RWKHU KDQG *DUFLD¶V DGPLQLVWUDWLRQ WULHG WR UHWDLQ FHUWDLQ
EDUJDLQLQJ SRZHU LQ ZDWHU DQG VDQLWDWLRQ LVVXHV *LYHQ WKH VXSSRUW WKDW *DUFLD¶V
SROLWLFDOSDUW\WKH$35$HQMR\HGLQVRPHUHJLRQVRIWKHFRXQWU\LWFRXOGHDVLO\H[HUW
SUHVVXUHRQWKHQHZJRYHUQPHQWLQDPRUHGHFHQWUDOL]HGVHWXS
7KURXJK WKHVH GHFUHHV UHVSRQVLELOLW\ IRU WKH SRWDEOH ZDWHU DQG WKH XUEDQ VHZHUDJH
VHUYLFHV ZKLFK KDG EHHQ VXEVLGLDULHV RI 6HQDSD ZDV WUDQVIHUUHG WR SURYLQFLDO DQG
GLVWULFW DXWKRULWLHV 7KH RQO\ H[FHSWLRQ ZDV 6HGDSDO /LPD¶V 3RWDEOH :DWHU DQG
6HZHUDJH6HUYLFH&RPSDQ\ZKLFKFRQWLQXHGWREHXQGHUFHQWUDOJRYHUQPHQWDXWKRULW\
$OVRUHVSRQVLELOLW\IRUVHFWRUVHUYLFHVLQWKHUXUDODUHDVZDVVKLIWHGIURPWKH+HDOWK
0LQLVWU\ WR UHJLRQDO JRYHUQPHQWV 'XULQJ  3HUX KDG D ZDWHU DQG VHZHUDJH
FRYHUDJHLQGH[RISHUFHQWDQGSHUFHQWUHVSHFWLYHO\
,QWHUPV RI RSHUDWLYH HIILFLHQF\ WKH ZDWHU DQG VHZHUDJH VHFWRU KDG D GLIIHUHQFH RI














WKH VHFWRU WR DQ\ FRPSDQ\ RU SHUVRQ UHTXLULQJ RQO\ WKDW WKH HQWUDQW KDG SULRU
DXWKRUL]DWLRQIURPWKHPXQLFLSDOJRYHUQPHQW7KHSULYDWHSURYLGHUZDVWRFKDUJHXVHUV
DFFRUGLQJWRDWDULIIV\VWHPIL[HGE\WKHDXWKRULWLHV
,Q DGGLWLRQ WKH JRYHUQPHQW FUHDWHG LQ  WKH 1DWLRQDO 2IILFH IRU 6HUYLFHV RI





FUHDWLRQ WKH FULWHULD XQGHUO\LQJ WDULII UHJXODWLRQ KDYH EHHQ HFRQRPLF HIILFLHQF\












LQWHUHVWLQJ UHVXOWV ,Q WHUPV RI SK\VLFDO LQIUDVWUXFWXUH ZDWHU DQG VHZHUDJH FRYHUDJH
LQFUHDVHGE\WRSHUFHQWDQGSHUFHQWUHVSHFWLYHO\,QDGGLWLRQWKHQXPEHU






















’HF￿￿￿ ’HF￿￿￿ ’HF￿￿￿ ’HF￿￿￿ ’HF￿￿￿ ’HF￿￿￿ ’HF￿￿￿ ’HF￿￿￿ ’HF￿￿￿ ’HF￿￿￿ 2FW￿￿￿
GRPHVWLF￿DYHUDJH FRQQHWLRQ￿FKDUJH FRPPHUFLDO￿DYHUDJH
Source: Sedapal Yearbooks (1994-99) and website.
Table 15
Main indicators for the water and sewerage sector
1990 1994 1998 1999
Physical indicators
% of population served 72.59 65.57 59.51 58.72
% of water coverage 75.64 74.60 81.56 82.78
% of sewerage coverage 78.10 70.90 79.90 81.00
Area served, hectares 30,722 33,152 38,894 39,762
Water network length, in kilometres 6,527 7,121 8,464 8,652
Drainpipe network length, in kilometres 6,130 6,746 8,033 8,203
Number of connections 654,140 762,929 871,723 864,791
Operative indicators
Produced volume, ‘000 m3 544,730 729,292 705,298 682,509
Invoiced volume, ‘000 m3 348,133 427,664 387,917 388,712
Non-invoiced water, % 36.09 41.40 45.00 43.00
Level of measurement, % 56.62 47.30 40.44
Level of micro-measurement(a, % 29.01 3.50 32.21 51.02
Service indicators
Average hours of water supply to primary
network, per day n/a 21.3 20.1 23.2
Average time for handling complaints,
in days n/a 14 9 4
Staff
Regular staff 3,481 1,901 1,555 1,562
Workers per 1,000 connections 5.32 2.49 1.78 1.81
Financial indicators
Investments, in ‘000 dollars 14,271 51,021 130,647 101,501
Net profits after taxes, in ‘000 dollars (21,300) 68,259 75,989 69,099
Average water tariff (combined) in soles/m3 0.09 0.67 1.20 1.37
Domestic water tariff (combined in soles/m3 0.07 0.51 0.94
Average cost per m3 invoiced 0.07 0.57 1.40 1.39
Average cost per m3 produced 0.04 0.33 0.77 0.79
Average time of collection, in days 116 96 132 111
Real(b
GPI (annual average, 1990-base) 1.00 14.70 20.87 21.59
Average water tariff (combined) in soles/m3 0.090 0.046 0.058 0.064
Domestic water tariff (combined) in soles/m3 0.070 0.035 0.045
Average cost per m3 invoiced 0.068 0.039 0.067 0.064
Average cost per m3 produced 0.043 0.023 0.037 0.037
Notes: (a The level of micro-measure is calculated from the year 1994 when Sunass started
operations. Its equivalent in the previous years is a percentage of the number of
connections invoiced with effective measurement from total connections.
(b Calculus with gemetric GPI.
























































































































































































































































































































Workers per 1,000 connections 2.5 1.8 1.1 1.8 3.1
Average water tariff in US$/m3 0.3 0.4 n/a 0.4 0.4
Non-invoiced water, % 41.4 45.0 22.0 n/a n/a
Level of micro-measurement 3.5 32.3 n/a n/a n/a
Coverage, % 74.6 84.1 100.0 94.0 90.0
Note: n/a = not available.
Source: Sedapal; Guillermo and Dianderas, obtained from Bonifaz (2000).
 (PSLULFDOUHVXOWVIURPKRXVHKROGVXUYH\V
$VVKRZQLQWKHSUHYLRXVVHFWLRQGXULQJWKHODVWVL[\HDUV3HUX¶VPDLQXWLOLWLHVKDYH
XQGHUJRQH LPSRUWDQW FKDQJHV WKDW KDYH UHVXOWHG LQ PRVW FDVHV LQ VLJQLILFDQW
LPSURYHPHQWVRQWKHVXSSO\VLGH,QWKLVVHFWLRQZHIROORZWKHPHWKRGRORJ\RXWOLQHGLQ
VHFWLRQ  WR DVVHV WKH FRQVXPSWLRQ DQG ZHOIDUH LPSDFWV RQ WKH 3HUXYLDQ XUEDQ
KRXVHKROGV :H DWWHPSW WR YHULI\ WKH HIIHFWV RYHU GLIIHUHQW TXLQWLOHV RI WKH YDULRXV
FKDQJHVLQVXSSO\DQGSULFHVRIWKHWKUHHXWLOLWLHVXQGHUVWXG\
Figure 6
Concentration curves for total utility expenditures, and for each utility individually
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QHDUHU WR WKH LPDJLQDU\ OLQH ,W LV FOHDUO\ QRWLFHDEOH WKDW IRU WKH WKUHH \HDUV
DQDO\VHG LQLWLDO GLVWULEXWLRQ RI WHOHSKRQH H[SHQGLWXUHV E\ IDPLOLHV ZDV WKH PRVW












Concentration curves according to type of utility, by years
7
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,QSUDFWLFHWKH HVWLPDWLRQ LV QRW HDV\ SDUWLFXODUO\ LQ WKH FDVH RI WHOHSKRQH VHUYLFHV
EHFDXVHWKHVHDUHPDGHXSRIWKUHHGLIIHUHQWFDWHJRULHVORFDOQDWLRQDOORQJGLVWDQFHDQG
LQWHUQDWLRQDOORQJGLVWDQFHFDOOV ,Q DGGLWLRQWKHUHH[LVWV D IL[ FKDUJH WKH VRFDOOHG
µEDVLFUHQW¶ZKLFK LV DSSOLHG PRQWKO\ UHJDUGOHVV RI ZKHWKHU WKH FRQVXPHU XVHV WKH
VHUYLFHRUQRW&RPSOLFDWLRQVDUHFDXVHGE\WKHIDFWWKDW/606¶VGDWDRQWRWDOWHOHSKRQH
H[SHQGLWXUHV IRU WKH KRPH DUH QRW GLYLGHG LQWR WKH GLIIHUHQW FDWHJRULHV 7KXV WR
GHFRPSRVH WKH WRWDO WHOHSKRQH H[SHQGLWXUH GHPDQG HTXDWLRQV IRU HDFK RI WKH WKUHH
WHOHSKRQH VHUYLFHV ZHUH HVWLPDWHG 7KLV ZDV SRVVLEOH GXH WR WKH DYDLODELOLW\ RI DQ
DGGLWLRQDOVRXUFHRILQIRUPDWLRQIURPWKH0HWURSROLWDQ/LPD7HOHSKRQH6HUYLFH6XUYH\
&XiQWR6$7KHHTXDWLRQKDVWKHIROORZLQJIRUP
m g b b b b b b b b b + + + + + + + + + + = ; ZRP \RXQ IDP < < S S S T /’, /’1 /2& ￿ ￿ ￿
￿
￿ ￿ ￿ ￿ ￿ ￿ OQ




























 Usage of telephone services in urban Peru according to income quintiles,
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Note: The LSMS 1991 survey does not include information on communities in the jungle.
Source: LSMS (1991, 1994 and 1997).
7DEOHVKRZVH[SHQGLWXUHFKDQJHVIRUHDFKW\SHRIWHOHSKRQHVHUYLFHEDVHGRQDIL[HG










Changes in telephone expenditures according to expenditure quintiles, 1991, 1994 and 1997
(in Peruvian soles at June 1994 prices)
















 spending in fixed rent -23.05 -24.71 -17.54 -18.53 -17.08 -18.20 -18.57
 spending in local calls 20.80 6.52 3.54 2.59 3.54 2.82 3.09
 spending in LDN calls 0.21 -0.04 0.53 0.28 0.50 0.21 0.41
 spending in LDI calls 7.84 0.24 2.47 1.02 2.41 0.74 1.82
Total 5.80 -17.99 -11.01 -14.63 -10.64 -14.43 -13.25
Quintile II
 spending in fixed rent -23.12 -24.96 -17.55 -18.46 -17.85 -18.04 -18.68
 spending in local calls 25.11 9.58 4.31 2.90 3.82 3.31 3.12
 spending in LDN calls 0.23 -0.05 0.58 0.31 0.50 0.34 0.31
 spending in LDI calls 9.37 0.28 2.95 1.13 2.79 1.19 1.42
Total 11.60 -15.15 -9.71 -14.11 -10.74 -13.20 -13.84
Quintile III
 spending in fixed rent -22.34 -25.52 -16.88 -18.68 -16.67 -18.89 -17.80
 spending in local calls 24.70 11.12 4.37 3.45 4.22 3.97 3.70
 spending in LDN calls 0.22 -0.04 0.56 0.33 0.47 0.31 0.41
 spending in LDI calls 8.22 0.28 2.58 1.14 2.37 0.95 1.93
Total 10.80 -14.16 -9.38 -13.76 -9.61 -13.65 -11.77
Quintile IV
 spending in fixed rent -22.07 -25.12 -16.68 -18.54 -16.75 -18.33 -18.47
 spending in local calls 30.73 16.72 5.35 4.50 5.82 3.63 4.18
 spending in LDN calls 0.26 -0.06 0.64 0.45 0.65 0.33 0.40
 spending in LDI calls 10.43 0.50 3.27 1.56 3.47 1.13 1.95
Total 19.35 -7.96 -7.41 -12.03 -6.82 -13.24 -11.93
Quintile V
 spending in fixed rent -21.33 -24.45 -16.04 -17.92 -18.41 -17.57 -17.68
 spending in local calls 53.20 29.49 9.79 8.91 7.70 6.68 8.08
 spending in LDN calls 0.44 -0.11 1.06 0.80 0.81 0.59 0.86
 spending in LDI calls 14.50 0.83 4.56 2.71 3.93 2.03 3.67
Total 46.81 5.76 -0.62 -5.50 -5.97 -8.27 -5.08
Total
 spending in fixed rent -22.38 -24.95 -16.94 -18.42 -17.35 -18.21 -18.24
 spending in local calls 30.80 14.74 5.45 4.55 5.01 4.07 4.41
 spending in LDN calls 0.27 -0.06 0.67 0.44 0.59 0.36 0.48
 spending in LDI calls 10.05 0.43 3.16 1.53 2.99 1.20 2.15
Total 18.74 -9.84 -7.66 -11.89 -8.76 -12.57 -11.20
Note: The LSMS 1991 survey does not include information on communities in the jungle.






SRVLWLYH RQO\ LQ FDVHV ZKHUH D KLJK UDWH RI WHOHSKRQH VHUYLFH XVDJH H[LVWV 7KLV LV
W\SLFDOO\LQWKHULFKHVWTXLQWLOH
2QWKHRWKHUKDQGLWLVLPSRUWDQWWRPHQWLRQWKDWWKHHIIHFWRISURYLGLQJEHWWHUDFFHVVWR


































I (poorer) ,, ,,, IV V (richer)
Note: The LSMS 1991 survey does not include information on communities in the jungle.
Source: LSMS (1991, 1994, and 1997).
Table 18
Changes in electricity costs by expenditure quintiles for urban settlements,
1991, 1994 and 1997 (in Peruvian soles at June 1994 prices)















Quintile I (poorer) -12.07 -25.28 -6.56 -4.74 -3.92 -4.64 -4.63
Quintile II -15.77 -28.98 -8.12 -6.88 -6.58 -6.01 -6.84
Quintile III -20.32 -37.07 -9.18 -8.96 -8.24 -8.28 -8.47
Quintile IV -26.72 -42.40 -9.40 -11.54 -11.20 -10.98 -11.66
Quintile V (richer) -41.87 -84.42 -10.07 -17.94 -12.48 -15.54 -12.89
Total -23.64 -43.23 -8.58 -10.17 -8.56 -9.11 -8.89
Note: The LSMS 1991 survey does not include information on communities in the jungle.
Source: LSMS (1991, 1994, and 1997).
Figure 10
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Note: The LSMS 1991 survey does not include information on communities in the jungle.



















FKDQJHV LQ XWLOLW\ SULFHV RQ WKH ZHOIDUH RI KRXVHKROGV VHH VHFWLRQ  IRU GHWDLOV





 Changes in portable water costs by expenditure quintiles for urban settlements,
1991, 1994 and 1997 (in Peruvian soles at June 1994 prices)















Quintile I (poorer) -1.81 -3.01 -1.78 -2.92 -1.87 -3.70 -2.65
Quintile II -2.36 -3.81 -2.68 -3.58 -3.00 -3.19 -3.94
Quintile III -2.93 -3.89 -3.08 -4.79 -2.96 -4.22 -3.77
Quintile IV -3.39 -5.68 -4.02 -5.95 -3.67 -5.03 -4.30
Quintile V (richer) -5.81 -6.11 -6.92 -9.11 -5.48 -8.58 -6.41
Total -3.29 -4.47 -3.74 -5.35 -3.42 -4.95 -4.21
Note: The LSMS 1991 survey does not include information on communities in the jungle.
Source: LSMS (1991, 1994 and 1997).
Table 20
 Price elasticity of utilities in urban areas, 1991, 1994 and 1997
Telephone
Local LDN LDI   Water Electricity
1991 -0.931 -2.148 *** -5.009 *** -0.605*** -1.001 ***
1994 -1.357** -2.779 *** -3.090 *** -0.877*** -0.961 ***
1997 -1.129** -3.300 *** -2.853 *** -0.604 -1.033 ***
Notes:  Level of significance: ** 95%; *** 99%:
The LSMS 1991 survey does not include information on communities in the jungle.





 EXW WKLV LV EDVHG PDLQO\ RQ /LPD DQG RWKHU 3HUXYLDQ FLWLHV ZLWK WKH KLJKHVW
SHQHWUDWLRQUDWHV
,QRXUVSHFLILFFDVHWKHHODVWLFLW\LVHVWLPDWHGIRUWKHGRPDLQLQWKHVXUYH\WKDWFRYHUV
DOO XUEDQ 3HUX 7KH SUREOHP ZLWK WKLV OHYHO RI DJJUHJDWLRQ LV WKDW LW LQFOXGHV DQ















WDULIIV FRXOG DFFRXQW IRU WKH UHGXFWLRQ LQ WKH FKDQJH RI VXUSOXV EHWZHHQ  DQG

















Consumer surplus and consumer surplus changes related to utilities in urban areas,
1991, 1994 and 1997 (in Peruvian soles at June 1994 prices)
Consumer surplus Surplus change
1991 1994 1997 1991-94 1994-97 1991-97
Telephone
Local 199.53 157.87 242.37 -41.66 84.50 42.84
LDN 0.36 0.64 0.98 0.28 0.33 0.62
LDI 0.01 0.24 0.63 0.23 0.39 0.62
Water 38.21 32.08 37.99 -6.12 5.91 -0.22
Electricity 163.77 125.21 103.33 -38.56 -21.88 -60.44
Note: The 1991 LSMS survey does not include information on communities in the jungle.
Source: LSMS (1991, 1994 and 1997).
)LQDOO\HOHFWULFLW\DOVRFRQIRUPVWRHDUOLHUILQGLQJVEXWWKLVLVVWLOOVXUSULVLQJEHFDXVH
ZHH[SHFWHGWR ILQG JUHDWHU LPSURYHPHQW DV D UHVXOW RI WKH UHIRUPV 7KHUH DUH WZR
SRVVLEOH H[SODQDWLRQV )LUVW JLYHQ WKH RYHUGXH QHHG WR LQFUHDVH WDULIIV LQ WKH SUH
SULYDWL]DWLRQSHULRGDUHDGMXVWPHQWLQUDWHVZDVLQHYLWDEOHLQRUGHUWRUDLVHHOHFWULFLW\
JHQHUDWLRQ WR DFFHSWDEOH OHYHOV 6HFRQG WKH SURFHVV RI UHIRUPV LV LQFRPSOHWH DQG
WKHUHIRUHWKHLPSDFWRQWKHZKROHFRXQWU\FDQQRWEHVHHQ\HW
&RQFOXVLRQV
7KH ODVW VL[ \HDUV KDYH EHHQ H[WUHPHO\ LPSRUWDQW LQ UHVWUXFWXULQJ 3HUX¶V XWLOLWLHV
+RZHYHUWKHGHSWKRIWKHUHIRUPVSDUWLFXODUO\WKHH[WHQWRISULYDWL]DWLRQKDVEHHQ
XQHYHQDFURVVVHFWRUV7HOHSKRQHVHUYLFHVKDYHEHHQFRPSOHWHO\SULYDWL]HGZKLOHZDWHU
VHUYLFH FRPSDQLHV DUH VWLOO VWDWHRZQHG SDUWLFXODUO\ 6HGDSDO D PDMRU FRPSDQ\






































WKHVH UDWHV GRZQ WR LQWHUQDWLRQDO VWDQGDUGV ,Q WKLV UHVSHFW WKH UROH RI WKH
WHOHFRPPXQLFDWLRQV UHJXODWRU\ DJHQF\ 2VLSWHO LV YLWDO IRU FUHDWLQJ WKH QHFHVVDU\
FRQGLWLRQVWKDWDOORZQHZILUPVWRHQWHUWKHPDUNHW




SODQV WR DFFRPSOLVK JUHDWHU EHQHILWV LQ WHUPV RI ZHOIDUH DQG UHYHQXHV IRU ERWK
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Major legislation changes in telecommunications
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Major legislation changes in electricity









































































































￿￿ &UHDWLRQ￿ RI￿ &(35,













RI￿ WKH￿ UHLQIRUFHPHQW￿ SURMHFW




Major legislation changes in water
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￿￿ 7UDQVIHU￿ RI￿ WKH￿ UXUDO
VHUYLFHV￿ RI￿ ZDWHU￿ DQG
















































￿￿ *XLGDQFH￿ DERXW￿ WKH￿ 6WDWXWRU\
$GHTXDF\￿RI￿WKH￿(36￿WR￿WKH￿OD\RXWV
FRQWDLQHG￿ LQ￿ WKH￿ 6DQLWDWLRQ￿ 6HUYLFHV
*HQHUDO￿/DZ￿DQG￿LQ￿LWV￿5HJXODWLRQ￿
/DZ￿￿￿￿￿￿
￿￿ 3XEOLF￿ ￿￿ GHFHQWUDOLVHG
RUJDQLVPV￿ DQG￿ UHJXODWRU\
RUJDQLVPV￿ GHSHQG￿ RQ￿ WKH


















Main indicators of the water and sewerage sector
Physical Operative Financial
Water coverage





Real average water tariff
(combined) in soles/m3
EPS 1996 1998 1996 1998 1996 1998 1996 1998 1996 1998 1996 1998
SEDAPAL 98.2% 95.8% n/a 89.4% 93.4% 86.5% 386 379 7.2% 27.9% 0.056 0.060
SEDAPAR S. A. n/a n/a n/a 83.6% 87.2% 95.4% 221 185 73.3% 74.5% 0.054 0.062
EPS GRAU S. A. n/a n/a n/a n/a 68.1% 73.9% 411 298 17.5% 17.6% 0.080 0.068
SEDALIB S. A. n/a n/a n/a n/a 84.0% 84.3% 260 280 41.1% 29.2% 0.056 0.064
EPSEL S. A. n/a 75.1% 61.4% 67.3% 92.4% 88.9% 218 209 16.9% 18.3% 0.070 0.057
SEDACHIMBOTE S. A. n/a n/a n/a 82.6% 89.4% 76.8% 324 359 6.3% 5.3% 0.049 0.052
EPS TACNA S. A. n/a n/a n/a n/a 83.7% 82.2% 227 218 34.3% 28.7% 0.054 0.054
EPS LORETO S. A. n/a n/a n/a n/a 73.8% 69.1% 370 306 6.3% 9.1% 0.055 0.051
SEDACUSCO S. A. n/a n/a n/a 46.4% 94.8% 95.3% 211 187 75.5% 87.7% 0.047 0.067
EMFAPA TUMBES S. A. n/a 91.1% n/a 41.7% 76.5% 38.9% 295 541 4.1% 2.1% 0.049 0.071
EMAPA SAN MARTIN S. A. 77.0% 79.5% 60.0% 58.2% 77.2% 75.9% 379 309 34.9% 35.2% 0.054 0.058
SEDAJULIACA S. A. 65.5% n/a 59.1% n/a 89.1% 80.1% 114 112 15.4% 25.1% 0.053 0.051
EPS SEMAPACH S. A. 107.2% n/a 39.8% 41.3% 63.4% 56.6% 364 540 8.9% 14.0% 0.049 0.069
EPS AYACUCHO S. A. n/a n/a n/a n/a 92.4% 97.2% 366 382 34.4% 33.2% 0.032 0.048
EMAPICA S. A. n/a n/a n/a n/a 97.4% 93.2% 345 309 0.9% 0.0% 0.028 0.041
SEDACAJ S.A n/a n/a n/a n/a 83.1% 76.6% 270 249 65.5% 62.6% 0.049 0.055
EMSA PUNO S. A. n/a 95.0% n/a 51.3% 87.2% 86.2% 214 190 34.3% 37.1% 0.052 0.065
SEDA HUÁNUCO S. A. n/a n/a n/a 26.0% 84.9% 84.3% 503 460 43.1% 49.4% 0.042 0.046
EMAPA HUACHO S. A. n/a n/a n/a n/a 81.3% 83.1% 299 273 0.0% 16.8% 0.044 0.048
EMAPA CAÑETE S. A. n/a n/a n/a n/a 81.3% 80.1% 413 331 50.8% 47.0% 0.039 0.035
EPS SELVA CENTRAL S. A. n/a n/a n/a n/a 80.3% 88.1% 691 443 23.2% 11.8% 0.041 0.030
EMAPACOP S. A. n/a n/a n/a n/a 75.1% 70.3% 304 249 0.0% 0.0% 0.044 0.034











Real average water tariff
(combined) in soles/m3
EPS 1996 1998 1996 1998 1996 1998 1996 1998 1996 1998 1996 1998
EMAPISCO S. A. n/a n/a n/a n/a 92.4% 88.5% 203 178 1.0% 0.0% 0.029 0.048
SEMAPA BARRANCA S. A. n/a n/a n/a n/a 72.2% 81.1% 660 355 0.0% 9.5% 0.023 n/a
EMAPA HUARAL S. A. n/a 64.8% 52.0% 60.3% 82.4% 65.3% 470 478 n/a 10.4% n/a 0.035
EPS SEDA ILO S. R. Ltda. n/a 85.5% 61.8% 67.3% 87.6% 84.6% 288 352 69.2% 86.7% 0.062 0.094
EPS MUNICIPAL MANTARO S. A. n/a n/a n/a n/a n/a 87.4% n/a 412 n/a 18.3% n/a 0.032
EPS MOQUEGUA S. R. Ltda. n/a n/a n/a n/a 87.8% 86.3% 375 303 37.1% 35.3% 0.039 0.037
EPS MOYOBAMBA S. R. Ltda. n/a 91.7% n/a 68.3% 86.9% 82.9% 237 280 35.7% 84.3% 0.047 0.049
EMPSSAPAL S. A. n/a n/a n/a n/a 96.3% 93.1% 245 212 64.8% 68.6% n/a 0.028
EMAPA PASCO S. A. n/a n/a n/a n/a 51.0% 50.5% n/a 301 0.0% 0.0% 0.018 0.024
EMUSAP ABANCAY S. A. n/a 54.2% 42.2% 45.2% 95.3% 92.4% 411 344 38.3% 55.0% 0.049 0.045
EPS SIERRA CENTRAL S. A. n/a n/a n/a n/a 70.4% 78.2% 579 371 4.8% 9.6% n/a 0.048
EMAPAVIGSSA n/a 97.9% n/a 80.7% 66.4% 72.3% 225 227 1.8% 0.5% 0.048 0.044
EMAPAT S. R. Ltda. n/a 92.3% 31.6% 33.8% 82.0% 84.0% 340 251 75.1% 86.8% 0.110 0.097
EMAPAU S. R. Ltda. n/a n/a n/a n/a 89.0% 93.4% 416 229 46.4% 58.1% 0.032 0.044
SEMAPAHVCA 2.3% n/a 0.0% n/a 91.4% 90.6% 352 293 28.7% 34.5% 0.023 0.023
EPS MARAÑON S. R. L. n/a n/a n/a n/a 94.1% 88.4% 706 650 8.8% 5.9% 0.030 0.030
EMUSAP S. R. L. n/a 96.3% n/a 70.1% 100.0% 93.6% 447 329 73.5% 67.5% 0.048 0.065
EMAQ S. R. Ltda. n/a n/a n/a n/a 90.3% 93.6% 253 228 20.3% 30.8% 0.020 0.023
EMAPAB S. R. Ltda. n/a n/a n/a n/a n/a 87.0% n/a 279 n/a 0.0% n/a 0.029
EMAPA–Y. S. R. Ltda. n/a 85.5% n/a 44.5% 94.0% 65.4% 113 168 n/a 0.0% 0.019 0.026
EPS EMSAP CHANKA S. A. n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 0.037
EPS NOR PUNO S. A. n/a n/a n/a n/a 91.2% 91.5% n/a 136 50.2% 47.1% 0.033 0.029
Note: * The level of micro measurement is calculated from 1994, year in which Sunass started operations. The equivalent for previous years would be a percentage of the
number  of connections invoiced with effective measurement from the total connections.
Source: SEDAPAL; Internet and statistical yearbooks.

Appendix Table A2
Estimate of access demand for services—Heckman estimation procedure
Dependable variable: network access
(standard errors in parentheses)
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:DGGDPV3ULFH &DWKHULQH DQG 5XWK +DQFRFN  µ'LVWULEXWLRQDO (IIHFWV RI
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:ROODN )UDQN 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